#3kx¢] UNIVERSITY
il OF WOLLONGONG
¢ ¥ AUSTRALIA

University of Wollongong - Research Online

Thesis Collection

Title: Autonomous agent negotiation strategies in complex environments
Author: Fenghui Ren

Year: 2010

Repository DOI:

Copyright Warning

You may print or download ONE copy of this document for the purpose of your own research or study. The
University does not authorise you to copy, communicate or otherwise make available electronically to any
other person any copyright material contained on this site.

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright
Act 1968, no part of this work may be reproduced by any process, nor may any other exclusive right be
exercised, without the permission of the author. Copyright owners are entitled to take legal action against
persons who infringe their copyright. A reproduction of material that is protected by copyright may be a
copyright infringement. A court may impose penalties and award damages in relation to offences and
infringements relating to copyright material.

Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving
the conversion of material into digital or electronic form.

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily
represent the views of the University of Wollongong.

Research Online is the open access repository for the University of Wollongong. For further information
contact the UOW Library: research-pubs@uow.edu.au


https://dx.doi.org/
mailto:research-pubs@uow.edu.au

University of Wollongong

Research Online

%Jgisvéle_rzs&yf)of Wollongong Thesis Collection University of Wollongong Thesis Collections

2010

Autonomous agent negotiation strategies in complex environments

Fenghui Ren
University of Wollongong, fren@uow.edu.au

Follow this and additional works at: https://ro.uow.edu.au/theses

University of Wollongong
Copyright Warning
You may print or download ONE copy of this document for the purpose of your own research or study. The University
does not authorise you to copy, communicate or otherwise make available electronically to any other person any
copyright material contained on this site.

You are reminded of the following: This work is copyright. Apart from any use permitted under the Copyright Act
1968, no part of this work may be reproduced by any process, nor may any other exclusive right be exercised,
without the permission of the author. Copyright owners are entitled to take legal action against persons who infringe
their copyright. A reproduction of material that is protected by copyright may be a copyright infringement. A court
may impose penalties and award damages in relation to offences and infringements relating to copyright material.
Higher penalties may apply, and higher damages may be awarded, for offences and infringements involving the

conversion of material into digital or electronic form.

Unless otherwise indicated, the views expressed in this thesis are those of the author and do not necessarily

represent the views of the University of Wollongong.

Recommended Citation

Ren, Fenghui, Autonomous agent negotiation strategies in complex environments, Doctor of Philosophy
thesis, School of Computer Science and Software Engineering, Faculty of Engineering, University of
Wollongong, 2010. https://ro.uow.edu.au/theses/3110

Research Online is the open access institutional repository for the University of Wollongong. For further information
contact the UOW Library: research-pubs@uow.edu.au


https://ro.uow.edu.au/
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/theses
https://ro.uow.edu.au/thesesuow
https://ro.uow.edu.au/theses?utm_source=ro.uow.edu.au%2Ftheses%2F3110&utm_medium=PDF&utm_campaign=PDFCoverPages

NOTE

This online version of the thesis may have different page formatting and pagination
from the paper copy held in the University of Wollongong Library.

UNIVERSITY OF WOLLONGONG

COPYRIGHT WARNING

You may print or download ONE copy of this document for the purpose of your own research or
study. The University does not authorise you to copy, communicate or otherwise make available
electronically to any other person any copyright material contained on this site. You are
reminded of the following:

Copyright owners are entitled to take legal action against persons who infringe their copyright. A
reproduction of material that is protected by copyright may be a copyright infringement. A court
may impose penalties and award damages in relation to offences and infringements relating to
copyright material. Higher penalties may apply, and higher damages may be awarded, for
offences and infringements involving the conversion of material into digital or electronic form.




vk v
l INIVERSITY
OF
OLLONGONG

Autonomous Agent Negotiation
Strategies n Complex FEnvironments

A thesis submitted in fulfillment of the

requirements for the award of the degree
Doctor of Philosophy

from
UNIVERSITY OF WOLLONGONG
by

Fenghui Ren

School of Computer Science and Software Engineering
April 2010



(© Copyright 2010
by
Fenghui Ren
All Rights Reserved

i



il

Dedicated to
My family and friends



Declaration

This is to certify that the work reported in this thesis was done
by the author, unless specified otherwise, and that no part of
it has been submitted in a thesis to any other university or

similar institution.

Fenghui Ren
April 30, 2010

v



Abstract

Autonomous agents are software agents that are self-contained, capable of making
independent decisions, and taking actions to satisfy internal goals based upon their
perceived environment. Agent negotiation is a means for autonomous agents to com-
municate and compromise to reach mutually beneficial agreements. By considering
the complexity of negotiation environments, agent negotiation can be classified into
three levels, which are the Bilateral Negotiation Level, the Multilateral Negotiation
Level, and the Multiple Related Negotiation Level.

In the Bilateral Negotiation Level, negotiations are performed between only two
agents. The challenges on this level are how to predict an opponent’s negotiation
behavior, and how to reach the optimal negotiation outcome when the negotiation
environment becomes open and dynamic. The contribution of this thesis on this
level is (1) to propose a regression-based approach to learn, analyze and predict the
opponent negotiation behaviors in open and dynamic environments based on the
historical records of the current negotiation; and (2) to propose a multi-issue nego-
tiation approach to estimate the opponent’s negotiation preference, and to search
for the bi-beneficial negotiation outcome when the opponent changes its negotiation
strategies dynamically.

In the Multilateral Negotiation Level, negotiations are performed among more
than two agents. Agents need more efficient negotiation protocols, strategies and
approaches to handle outside options as well as competitions. Especially when nego-
tiation environments become open and dynamic, future possible upcoming outside
options still need to be considered. The challenge in this level is how to guide agents
to efficiently and effectively reach agreements in highly open and dynamic negotia-
tion environments, such as e-marketplaces. The contribution of this thesis on this
level is (1) to propose a negotiation partner selection approach to filter out unex-

pected negotiation opponents before a multilateral negotiation starts; (2) to extend



a market-driven strategy for multilateral single issue negotiation in dynamic envi-
ronments by considering upcoming changes of the environment; and (3) to propose
a market-based strategy for multilateral multi-issue negotiation by considering both
markets situations and agents specifications.

In the Multiple Related Negotiation Level, several negotiations are processed to-
gether by agents in order to achieve a global goal. These negotiations are not abso-
lutely independent, but some how related. In order to ensure the global goal can be
efficiently achieved, factors such as the negotiation procedure, the success rate, and
the expected utility for each of these related negotiations should be considered. The
contribution of this thesis on this level is to introduce a Multi-Negotiation Network
(MNN) and a Multi-Negotiation Influence Diagram (MNID) to search for the opti-
mal policy to concurrently conduct the multiple related negotiation by considering

both the joint success rate and the joint utility.

vi
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